Polymersomes conjugated to 83-14 monoclonal antibodies: in vitro targeting of brain capillary endothelial cells.
The blood-brain barrier (BBB) remains an obstacle for many drugs to reach the brain. A strategy to cross the BBB is to modify nanocarrier systems with ligands that bind to endogenous receptors expressed at the BBB to induce receptor-mediated transport. The aim of the present study was to investigate the potential of polymersomes composed of the amphiphilic diblock copolymer poly(dimethylsiloxane)-block-poly(2-methyl-2-oxazoline), PDMS-b-PMOXA, for active targeting of brain capillary endothelial cells. We conjugated PDMS-b-PMOXA polymersomes to the anti-human insulin receptor antibody 83-14 and studied their uptake by brain capillary endothelial cells. Transmission electron micrography and light scattering measurements revealed the self-assembly of the block copolymers into 200 nm vesicles after extrusion. Fluorescence correlation spectroscopy was employed to calculate the number of antibodies coupled to one polymersome. Binding and uptake of the polymersomes conjugated to 83-14 mAb were studied in the human BBB in vitro model hCMEC/D3 expressing the human insulin receptor. Competitive inhibition with an excess of free 83-14 mAb demonstrated the specificity of cellular binding and uptake. Our results suggest that PDMS-b-PMOXA polymersomes conjugated to 83-14 mAb may be suitable nanocarriers for drug delivery to the brain.